A model of the retention of first-year higher education students in Taiwan was created using logistic regression. The data used for creating the model consisted of the records of 955 first-year students who were enrolled in the academic year 2013 at a private institution in Taiwan. Six variables were found to be significant for determining student retention, namely: major field of study, age, residence, first-semester credit, second-semester grade and absenteeism. Seven logistic regression models were created using the six predictors obtained and the model with all the six predictors showed the best predictive power. Second-semester grade, residence and first-semester credits were all found to have a significant impact on first-year student retention.
Introduction
The disproportionate number of students who leave higher education between the first and second years is a major focus for retention studies. Research has also emphasised the fact that the first year of studies is a critical time for students to drop out [1] [2] [3] . In Australia, a study found that one third of all students failed to graduate and about half of these dropout students withdrew in their first year [4] . Student performance in the first year of studies is the strongest retention predictor for new students in their first semester [5, 6] . Thus, first-year student retention has become a major concern in higher education.
In Taiwanese higher education institutions, it is more viable to place more effort on retention activities than recruitment. There was also a big revolution in the Taiwanese education system in 2000 in the form of multiple entrance channels to universities. Multiple entrance channels increased the diversity of the student population in Taiwan and this shift in demographics in higher education should affect how higher education policy makers view student retention in the future. In order to understand why students withdraw from their studies, it is important to examine the diversity of students and their various characteristics. To predict the retention of the new generation of students in Taiwan, several attributes of first-year students were collected at the end of their first year of studies and were used to examine the persistence of the increasingly diversified student population.
Methodology
Data. The dataset used in the study contained the records of 955 first-year students who were enrolled in the 2013 academic year, which were provided by a private institution in Taiwan. The dataset included fourteen independent variables and one dependent variable as described in Table 1 . Method. In this study, outcome of study (OUTCOME) was the dependent dichotomous variable which represented either the dropout (OUTCOME=0) or persistence (OUTCOME=1) of the student in his/her studies. Statistical tests, namely cross-tabulation and correlation, were performed to test the relationships between the fourteen independent variables and the dependent variable. Logistic regression was used to predict student retention. In order to examine the effects of the predictors on student retention, the model including all predictors was used as the control model. Other models were created by excluding one predictor at a time. The dataset was randomly partitioned into two parts: 70 per cent for modelling and 30 per cent for testing prediction accuracy. Table 1 
Results
Descriptive statistics. Fourteen variables were tested by cross-tabulation and correlation tests and entered into the proposed models as a result of their statistical significance regarding OUTCOME. The six predictors obtained were: major of study (MAJOR), student age (AGE), place of residence (RESIDENCE), first-semester credits earned (FSCRED), second-semester grade (SSGRADE), and absence in class (ABSENTEEISM). The descriptive statistics of student retention are shown in Table 2 . 22 years and were living at a local residence had a lower dropout rate than students from other majors, who were younger than 18 years or older than 21 years, and were not living locally. Students with first-semester credits earned of greater than 22 credit points had a lower dropout rate. Second-semester grade and absenteeism had a significant influence on student dropout. The dropout rate decreased with increasing second-semester grade in the range of 3.9 to 53.0 per cent. Similarly, the dropout rate decreased with decreasing absenteeism in the range of 8.6 to 60.4 per cent. Logistic regression. The regression model which included all the six predictors was used as the control model in this study. The other models were created using five predictors, excluding one variable in each model. The predictors included in each model are shown in Table 3 .
Table 3 Model Predictors
Based on the six predictors, seven regression models were created. The control model included all six predictors while Model 1 excluded second-semester grade, Model 2 excluded place of residence, Model 3 excluded first-semester credits earned, Model 4 excluded absenteeism, Model 5 excluded major of study, and Model 6 excluded age. Three statistics used to assess the models were: the exp (B) coefficient, log likelihood (log L), and the correct prediction rate. The statistics for the models are presented in Table 4 . The exp (B) statistic indicates the change in likelihood of dropping out of higher education associated with a one-unit change in the predictor variable. The higher the value of exp (B), the greater will be the effect of the predictor on the persistence rate. In Table 4 , the highest value of exp (B) in the control model is reported for local place of residence which was 4.29. This indicates that local residents would make the greatest contribution to the persistence rate. With an exp (B) value of 3.43 for second-semester grade and 2.29 for first-semester credits earned, these two variables also have a great influence on the persistence rate in the control model. This indicates that academic performance, second-semester grade and first-semester credit earned affect student persistence. On the other hand, local place of residence also has the highest value of exp (B) from Models 1 to 6, ranging from 3.93 to 5.56. This also confirms that local residence has a significant influence on student persistence. The second highest value of exp (B) is for second-semester grade from Models 2 to 6, ranging from 3.33 to 4.02. This is the second highest value of exp (B) from Models 2 to 6. This indicates that these two predictors-residence and second-semester grade-also have significant effects on dropout in Models 1 to 6. The prediction rate identifies the best model for predicting persistence. The higher the prediction rate, the higher will be the accuracy of the model for predicting dropout behaviour. The accuracy of prediction of the models ranges from 62.7 per cent to 71.1 per cent. Model 1 has the lowest accuracy among the seven models studied. This shows that without second-semester grade the model cannot predict effectively. Model 6, which excludes age has the same accuracy of prediction rate, 71.7 per cent, with control model. It indicates that age does not have much influence on dropout as the other variables do. The control model has the best prediction accuracy, which is 71.1 per cent. This indicates that a better prediction model would require all six predictors. Based on these findings, place of residence, second-semester grade and first-semester credits earned are reported to be three significant predictors of student persistence. On the other hand, the variable age is not as important as other variables for determining persistence.
Conclusion
Student retention modeling was performed on a dataset containing the records of 955 first-year students who were enrolled at a higher education institution in the 2013 academic year in Taiwan. The dropout rate was found to be 12.1 percent. Cross-tabulation and correlation tests performed that attributes, major field of study, age, type of residence, second-semester grade, first-semester credits, and absenteeism, were found to significantly determine students' dropout rates. Logistic regression results revealed that the control model which included all the six predictors had the highest level of prediction accuracy. The model without second-semester grade appears to be the worst model to predict dropout among the seven models. In addition, residence and first-semester credit were found to significantly influence dropout. It is recommended that better orientation programs and new programs for improving student academic performance be developed to enhance the retention rates.
